Measurement of surface-mediated Ca2+ transients on the single-cell level in a microfluidic lab-on-a-chip environment.
Understanding the dynamics of signal transduction processes that are induced by cell-cell or cell-surface interactions requires the physical stimulation of the cells of interest on a single-cell level and without any ill-defined contacting of their cell membrane. However, standard cell culture techniques are inapplicable for this task as they do not provide cell and particle handling at sufficiently high spatial and temporal resolution and are limited to ensemble measurements. Here, we present a novel process line for the individual stimulation of single cells with bioactive surfaces, like other cells or particles, and the simultaneous analysis of the induced cytosolic calcium signals. The method is based on a microfluidic lab-on-a-chip environment that allows for contactless cell and particle handling by dielectrophoretic forces.